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Growing Plants Without Soil. 

# $##&$$$ * * * Jjc * $ * * * & * £ * & * * * # * $ 


In the last few years Hydroponics or "dirtless farming" 
has "become front page news in America. Hydroponics (from Greek 
words meaning water and labour) is a new term invented in 193& 
by men who had perfected ways of growing plants in water and 
not in soil; they labour with water, and not with dirt. Dr. 

W.F. Gericke was the pioneer of the method. After a series of 
careful experiments, dating from about ten years ago, he had 
remarkable results, producing many kinds of plants of very 
large size, and heavy crops of tomatoes, from shallow tanks of 
water. American newspapers heard of this, and Dr. Gericke had 
an embarrassing amount of publicity. Companies were promoted 
for popularizing the method by selling the necessary equipment 
to the public. The result has been some extravagant claims as 
to the simplicity and effectiveness of hydroponics. There is 
no doubt that when carefully managed the method has great 
possibilities , but it is not a short road to easy success. It 
is interesting and instructive, and something new for most people, 
and it has appealed to the popular imagination. But the method 
is not a modern discovery. Its history goes back a century, 
to the first scientific work on the nutrition of plants. 

Plants take part of their food from the air through their 
leaves, and part from the soil through their roots. From the 
air they take carbon dioxide, and with the energy from sunlight 
build this up (by combination with water) into carbohydrates: 
sugars, starch, cellulose, etc. This action on the part of 
plants was first demonstrated about the end of the 18th century, 
when modern chemistry began. It was then known that roots 
absorbed water from the soil, and with the water certain salts 
in solution, but no observations were made on the precise 
requirements of the roots until about 1840. 

The soil on which ordinary roots live is a mixture of very 
complex substances. The water in the soil gradually dissolves 
some of the simpler substances, and these are taken up by the 
roots with the water. In order to simplify the study oi this 
process, scientists devised methods of growing plants without 
soil. They used two methods. One was to use washed sand instead 
of soil; this sand contained no more soluble substances. The 
plants growing in the sand were given certain salts dissolved 
in the water used to water them. But as it is difficult to wash 
sand so thoroughly that it contains no soluble substances, a 
more sensitive method was to grow the plants with their roots 
in pure distilled water, to which weighed amounts of various 
substances were added. In this way it was possible to find what 
elements a plant needed for its growth, and in what kind of 
proportions. This method of water culture has been used by plant 
physiologists for a century past to study the nutrition oi plants, 
so that hydroponics is no new thing. Hydroponics is the appli¬ 
cation of the water culture idea to the practical purpose of 
growing plants for use. 

By means of the water culture method, it was soon estab¬ 
lished that the following elements are necessary for plant life: 
carbon, hydrogen, oxygen, nitrogen, potassium, calcium, phos¬ 
phorus, magnesium, sulphur, and iron. It was later discovered 
that other elements were also needed in smaller quantities, and 
the number of these gradually increased as methods improved. 

These elements of which only minute amounts are needed are called 
"trace elements"; different plants differ in their demands of 
them. The elements are given to the roots combined in the form 
of simple salts. Various mixtures of such salts are possible. 
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The plant can also tolerate other elements which are not on 
the "essential" list, and it is sometimes convenient to use 
these; for example, in one of the mixtures quoted below, 
calcium is given in the form of calcium chloride, though the 
plant does not need chlorine. 

In preparing a solution for the water culture method, it 
is usual to take first the salts which are required in relatively 
large amounts, and dissolve these in the full quantity of water 
required. Then to this are added small quantities of stock 
solutions containing the trace elements. The trace element 
solutions are made as follows: 

A. water half a gallon 

boric acid 1 teaspoonful 

manganese sulphate 1 teaspoonful 
zinc sulphate 1 teaspoonful 

After dissolving the above, add 1/8 teaspoonful copper sulphate. 

B. water 1 pint 

ferric chloride 4 teaspoonful 

Two teaspoonful of solution A and 4 teaspoonsful of solution B 
are added to five gallons of the main culture solution just 
before use. 

The main culture solution may be made up as follows. To 
five gallons of water add the following salts (measured dry): 


monopotassium phosphate 


teaspoonsful 

calcium nitrate 

4 

do. 

magnesium sulphate 

1 

? 

2 

do. 

ammonium sulphate 

do. 

alternative combination of salts 

is as follows: 

monopotassium phosphate 

1 

teaspoonful 

sodium nitrate 

1 

do. 

magnesium sulphate 


do. 

calcium chloride 

1 

do. 


It should be noted that both calcium nitrate and calcium chloride 
absorb water rapidly from the air and must be kept in tightly 
stoppered bottles. 

But it is not merely necessary to give plants the right 
salts In the right proportions. The solution must have the right 
degree of acidity, and this may vary somewhat for different 
plants. Also, as the roots take up some of the dissolved salts, 
the acidity may change and need correction. This is not ordinarily 
necessary when plants are grown in soil, as the soil has a stabi¬ 
lizing effect. Another and still more important fact is that 
roots need air as well as water. Ordinary soil provides air in 
the spaces between the soil particles. Water will dissolve air, 
but not very much; and the warmer the water the less air it will 
bold. Therefore it is necessary to have some method for aerating 
the water in which the roots are to grow. 

The procedure then for growing plants by the hydroponic 
method is to make up your solution as above specified, and put 
it into suitable vessels (the size naturally varies with the size 
and number of plants you wish to produce). Earthenware vessels 
must be used , as metals corrode and may upset the balance of the 
solution. The top of each vessel must be covered with wire netting, 
and on this is placed a layer of moss, fern roots, or some other 
fibrous material to hold the seeds or young plants in position. 

The seeds are planted in the layer of moss (which is kept moist) 
and as soon as they germinate their roots enter the water, there 
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finding all the nutrients they need. As the roots absorb water, 
more must be added to maintain the level correct. The water 
must also be aerated as often as necessary, and its acidity 
maintained at the right value. 

By this means, under ideal conditions, the roots have all 
that they need, in exactly the right proportions, and growth is 
therefore vigorous and rapid. No soil diseases or pests are 
present to harm the roots. By suitable tests, the quantity of 
nutrients in the water can be maintained constantly correct, so 
that the development of the plant proceeds unhindered. Ideally, 
the method should in fact produce perfect plants of maximum size. 

In practice there are found to be certain difficulties, some of 
which have been indicated above. Another is the fact that the 
nutrient solution is an ideal medium for the growth of algae, 
the microscopic water plants that turn ditchwater green. These 
can fairly effectively be dealt with by keeping the water shaded 
from light; green algae cannot grow in the dark. There are 
however other microscopic organisms that can grow in the dark 
and may cause complications: bacteria, protozoa, etc. These 
should be controllable by cleanly methods. 

So far as local experiments have gone, they show that proper 
aeration of the water is the chief difficulty. Mechanical aera¬ 
ting devices, such as those used in large aquaria, may meet this 
need. For some plants, blowing air through the water occasionally 
with a bicycle pump may be enough, but others seem to need more. 

The acidity question is said not to be serious if the solution 
is changed from time to time as it becomes exhausted. It is 
probable that many plants can be grown by this process with 
quite simple equipment by the ordinary person interested in 
gardening, but for larger undertakings the method probably offers 
more difficulties, which will only be discovered and corrected 
by full scale experiments. 

It is possible that the method will in time be developed 
for general use in the commercial production of fresh vegetables 
of many kinds, and for cut flowers, as has already been done 
in various places in America. But it is certain that conditions 
will have to be very carefully controlled by scientific methods; 
like most improvements of technique, hydroponics needs greater 
knowledge and skill for its effective use. 

But he would be a rash man who would prophesy the future 
of horticulture. Besides the salts and the trace elements above 
mentioned, biochemists are now beginning to understand the 
functions of hormones or growth-promoting substances, minute 
quantities of which have a profound influence on the behaviour 
of plants. It is possible that the existence of these in natural 
manures may account for the advantage of the latter over artificial 
fertilizers. Perhaps the really effective use of hydroponics 
may have to wait for a fuller understanding of these more subtle 
needs of the growing plant. 

There are some good books on Hydroponics, published 
in America. One of the first was "Soilless Growth of Plants” 
by Bllis Sc Swaney (Reinhold Publishing Corporation, New York, 

1938). Later books are "Growing Plants in Nutrient Solutions" 
by Turner Sc Henry (John Wiley & Sons, New York, 1939) and 
"Soilless Culture Simplified" by A. Laurie (McGraw-Hill Publish¬ 
ing Co. Ltd., 19h0). A newly published work by Dr. W.F. Gericke, 
originator of the method, called "The Complete Guide to Soilless 
Gardening" has been published this year by Putnam & Co., London, 
price 12/6. 
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£> Stock Solution A. 

In -g- gallon of water are simultaneously dissolved 3*2 grams 
(l teaspoonful) each of boric acid (H^BO^), manganese sul¬ 
phate (MnSOj^.Tf^O) and zinc sulphate {ZtiSOl . THgO). To this 
solution % teaspoonful of copper sulphate (CUSO 4 . 5 H 2 0 ) 
then added if desired. Stock Solution A may be added to 
culture solutions (see later) at any time before use. 

Stock Solution B. 

Dissolve 0.8 gram (1 teaspoonful) of iron (ferric) chloride 
(PeCl 3 ) or nitrate (FeCNO^)^) in 1 pint of water. Ferrous 
sulphate (FeSO^.THgO) may be used as a source of iron but has 
a greater tendency to precipitate from solution before use. 

Ferric citrate, though it dissolves slowly, remains in solution 
much better than does the sulphate. As iron has a tendency to 
precipitate in contact with culture solutions, Stock Solution B 
should only be added immediately before use with plants. 

In using any of the culture solutions described hereinafter, 
Stock Solution A may be added in the proportion of 10 cc. (2 
teaspoonfuls) to each 3 gallons of culture solution if pure 
chemicals are used, or in the proportion of 3 cc. (l teaspoonful) 
to each 5 gallons of culture solution if commercial-grade 
chemicals are employed in preparing the latter. 

Stock Solution B should be added to culture solutions just 
before actual use in the proportion of 20 cc. (4 teaspoonfuls) 
of B to each 1 gallon of the culture mixture. 

Under certain conditions (bright days) iron may be used up 
very fast by plants. Therefore, if any signs of iron chlorosis 
(see Chapter Seven) appear, additional iron should thereupon be 
added, 

FORMULA I. - Fertilizing Salts for Culture Solution, 

Recommended and Used by the N.J. Agricultural Experiment Station, 


r 



--.-Fertilizing Sa 

It 

. 

Monopotassium Calcium 

Magnesium 

Ammonium 

Sulphate 

Unit of 

Phosphate 

Nitrate 

SuInhate 

(nh^) 2 so, 

Measure 

kh 2 po^ 

Ca(N0p2.4H 

2 0 MgS0^.7H 2 0 

Grams per 3 gal- 

Ions of solution 

5.9 

20.1 

10,7 

1.8 

Teaspoonfuls per 

3 gallons of 
solution (ap¬ 
proximate 

1 4. 

k 

2i 

1 


Each of these chemical salts is dissolved separately in about 
a pint or quart of water, their solutions mixed, and then diluted 
with water to 5 gallons. For trace elements, Stock SolutioreA and 
B are added as directed. 

The inclusion of ammonium sulphate in Formula I is stated to 
be beneficial in maintaining the pH value of the solution within 
a smaller range during the life of the solution. 












FORMULA II. - Composition for Culture Solution. 
Developed by the N.J. Agricultural Experiment Station. 


Unit of 
Measure 


/ “ 

Monopotassium 

Phosphate 

KH2PO4 


Sodium 

Nitrate 

NaN 03 


Fertilizing Salt 


Magnesium 

Sulphate 

MgS04.7H20 


Calcium 

Chloride 

CaClp 

(Dry) 



Crams per 3 gal¬ 
lons of solution 3*9 6,4 10.3 3.2 


Teaspoonfuls per 
3 gallons of 
solution (ap¬ 
proximate) 1 12 ^- 1 


Each salt is dissolved separately, then mixed and diluted to 
3 gallons. Trace elements are added to Formula II in the same 
manner as to Formula I. 
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YORK HILL, 

S ING A PORE. 

November 3, 1939. 


Dear Sir: 


1 am directed by the Ladles Committee of 
the Po Leung Kuk to thank yotx for the loan of the 30 
pots of palms used at their At Home on the 28th of last 
month and deeply appreciate your kindness. 


The Director, 
Botanic Gardens, 
Singapore• 


jtours faithfully. 
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10421. GAMMERLOHER, H. BTutenokologische Beobachtungen an den 

4 * 

Bluten einer Bauhinia. (Floral ecology of Bauhinia.) Bul.Fac.Stiinte 
Cemau^i 3 (1/2): 171-174. 1 pi. 1929.- When the flowers of B.scar- 
latina open, the petals are yellowish-orange* Anthers open with a 
pore in each half of the anther, and the pollen is extruded in a li¬ 
quid which attracts ants. During anthesis the color of the petals 
changes to fiery red. The pollinating agents are probably birds or 
Lepidoptera seeking nectar* 


-?/$ 





Die Pollenkorner in sektenblii tiger Pflanzen zeigen die verschie- 
denste Gestalt; sie sind glatt Oder mit wabiger Oberflache Oder mit 
Stacheln^versehen# Oft ist die gesamte Pollenmasse zu einem einheit- 
Xichen Korper, Pollinium, vereinigt, wie bei den Asclepiadaceen Oder 
Orchideen (Fig.39). Past durchwegs zeigt aber der Insektenpollen ei- 
ne gewisse Klebrigkeit, wodurch er beim Aufreiszen der Antheren nicht 
ausfallt, sondern an den Valven haftet und sowohl am Korper der be- 
suchenden Insekten als auch an den Narben in ganzen Klumpchen ange- 
klebt wind# Dieser olige Klebstoff, den Knoll (1930, S.611) alg 
Pollen kitt bezeichnet bat, ist seiner ehemiscben Beschaf- 
fenbeit nacb derzeit noch unbekannt. Meist ist er dunnfliissig, manch- 
mal ist^er fadenziehend (Oenotbera), so dasz zwiscben den einzelnen 
Pollenkornern lange, dunne Paden ausgespannt sind* Gelegentlich tritt 
dieser Klebstoff als einbeitlicher,Jfarbloser Tropfen aus der Anthere* 
in dem dann die gesamten Pollenkorner entbalten sind und der als Gan- 
zes von besuchenden Insekten weggetragen wird, wie dies bei Bauhinia 
scarlatina beobachtet wurde (C a m m e r 1 oji e r 1929 b, S.172). 
Gewobnlich ist aber diese Klebmass© gelb gefarbt, welcbe dadurch, 
wie fruber schon erwahnt, mit die Ursacbe fur die Gelbfarbung der 
Pollenkorner ist. Auszer der Bedeutung, die dem 01 wegen seiner Kle¬ 
brigkeit zukommt, erortert Knoll (1930, S.669) aber aucb noch an- 
dere Moglichkeiten okologiscben Wertes* So halt er es fur wahrschein- 
lich, dasz der Duft, der manchem Pollen^insektenblutiger Pflanzen ei¬ 
gen ist, seinen Sitz in dem die Pollenkorner umhullenden C5l bat. Und 
da die Parbe des Sles meist belb ist und dadurch aucb dem Pollen die 
gelbe Farbung verleibt, so konmt Jenem aucb eine gewisse Bedeuting 
bei der optiscben Anlockung der Insekten zu# Als Nahrstoff fur pol<- 
penfressende Insekten scheint dieses 01 aber nicbt in Betracht zu 
kommen• 











Farbenwechsel der Bluten wahrend des Bluhens ist 
mehrfach beobachtet worden. so zeigen die Bltiten von Symphytum of¬ 
ficinale Oder von Myoeotis zu Beginn der Anthese hellrote Farbung, 
wahrend sie spater blau sind* Dies© Veranderung berhht auf einem 
Wechael in der Reaktion des Zellsaftes* Bei Bauhinia scarlatina er- 
scheinen die Bluten beim Aufbluhen in einem praohtigen Orange, das 
mehr ins Gelbliche hiniiberspielt* Im Verlauf der Anthese veran&ert 
sich dann die Farbe der Blutenblatter* sie werden f eurigrot .Unter- 
sucht man die Blutenblatter im Querschnitt, so sieht man, dasz,so- 
lange sie gelb sind, sie sowohl in der oberen wie unteren Epidermis 
zwar hellroten gelosten Farbstoff enthalten, in den Zellen der obe¬ 
ren Epidermis aber auszerdem noch grosze gelbe Chromatophoren• Da- 
her erscheint auch in diesem Zustand die Unterseite der Blutenblat¬ 
ter immer in einem gesattigteren, ins Rotliche spielenden Orange, 
wahrend die Oberseite einen mehr gelben Ton zeigt* Im roten Zustand 
der Blutenblatter ist der rote Farbstoff in der oberen und unteren 
Epidermis im Ton viol tiefer und hat auszerdem einen leichten blau- 
lichen stieh* Die gelben Chromatophoren in den Zellen der oberen 
Epidemis sind zwar vorhanden, aber von dem satten Rot ganz iiber-^ 
deckt und kommen kaum zur Geltung* Da die Unterseite der Blutenblat¬ 
ter ziemlich dicht behaart ist, ist die Farbe auf dieser Seit© etwas 


matter* 


So wie B*scarlatina scheint sich hinsichtlich des Farbenwechsels 
auch R*Bongardi zu verhalten, von der L i n d m a n (1902, S*19) an- 
gibt, dasz sie "nach dem Verbluhen’ , purpurrot wird* 

Ein auffallender Farbwechsel tritt nach Winkler (1906, S* 
254) bei den Bluten von Helicteres isora ein* Am ersten Tag der An¬ 
these ist der Kelch grunlichgeib und ebenso auch die Blumenblatter 
in ihrem unteren Drittel, das durch schwarzliche^Drusen schmutzig 
aussieht* Die beiden oberen Drittel aer Blutenblatter zeigen dagegen 
ein zartes, dunkles Graublau* Der Androgynophor ist^hellgelb, nach 
oben zu mit braunen Driisen besetzt und hinten rosa uberhaucht* Am 
Nachmittag des ersten Tages der Anthese geht das Graublau der Blu¬ 
tenblatter alimahlich in Violett uber* Dann wird der Kelch nach und 
nach rein chromgelb, und gegen Abend ist das Violett der Blutenblat¬ 
ter in Rot umgeschlagen* Am zweiten Tage der Anthese sind die Bluten¬ 
blatter fleischrot mit einem feinen Stich ins Violett© • Die schwarzen 
Flecken an ihrer Basis sind in Braun ubergegangen* 

Pur die Anderung der Vlutenfarben sind nach Weis z e (1923) 
vor allem das Licht und. die Temperatur ausschlaggebend; doch konnen 
die oben angefuhrten Veranderungen bei Bauhinia und Helic teres kaum 
so erklart werden* Hun hat M o l # i s c h (1930 a, S*80 ff*) in Indien 
an einer Reihe von Bluten Farbenanderung wahrend aer Anthese festge- 
stellt* In den moisten Fallen tritt ein Umschlagen von Weisz in Rot 
auf (Hibiscus mutabilis, Gagparis horrida, Quisqualis indica. Datura 
metel)* Bei anderen Bluten andert sich das Weisz in Gelb (Brunfelsia 
spec*) Oder Blauviolett in Weisz (Franciscea latifolia)oder Gelb in 
Lachsrot (Hibiscus tili&ceus)# Die Farbenandrung von Weisz in Rot 
tritt aber nur bei Geganw&rt von freiem Sauerstoff ein* Werden zum 
Beispiel noch weisze Bluten der angefuhrten Arten unter Wasser gehal- 
ten, wodurch^der Sauerstoff der Luft algeschlossen ist, so bleiben 
si© weisz, wahrend Kontrollbluten bereits die rote Farbung angenom- 
men haben. Wird dem Wasser aber Wasserstoffsugeroxyd beigefugt, so 
tritt auch bei den unter Wasser gehaltenen Bluten die Umfarbung ein* 
Es ist nach diesen Versuchen fur die Entstehung des Anthokyans der 
freie Sauerstoff notwendig. 
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PROPAGATION 


Various methods have been tried for the following 


plants. The results are as follows: 




Bougainvillea glabra magnifica . 


Very thick cuttings given the usual treatemnt will 


root with difficulty. 

Cuttings the thickness of a pencil will occasionally 
root in water. ' 7 

1 t- ^ a * 


tA- 


The most effective method of propagation so far is 






to take cuttings of ripened wood leaving one leaf and put 

them in a pot in a bell jar. The extra heat is condusive 

, . •« . 

to good root formation. Hooting by this method takes 


UOf. 


place in 4 to 6 weeks. It has been noted that if a leaf is 


left on the cutting roots form before shoots appear above 


soil level. If all the leaves are removed the cuttirg 


shoots from the top without having- roots beneath. 


Crafting was unsuccessful. Some approach grafts 


have been started but have only been on a comparetively 


short time. Budding and grafting might be successful 


with a little heat. 


Boug. Amarault, B. Hida, and B. Mrs. Lancastor will 
root easily from half ripe heel cuttings. 4 ~ **** 


Amherstia nobilis and Brownea. 


Several layers have been put down but have not yet 


had time to be effective. 


Chonemorpha penangensis 


Hoots fairly readily if the leaves are removed 


Odontadenia speciosa 

t 

The only successfully rooted cuttings obtained were 


from very thick ones that were placed in a sand pit in the 


orchid house. Hooting took place in 5 weeks. 


Hondeletia odorata 


Hoots with difficulty in the ordinary way, roots 
fairly easily in a sand pit. 5 ^ h ■*'! 






_ 
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Ravenia speGtabilis 

Will not often root "by cuttings treated in the ordinary 

* 

way. Those placed in a bell jar have calloused well and 

• ■ A 

will probably roof at a later date, 

Warscwiezia coccine e 

Cuttings in a bell jar have calloused but not yet 
rooted. 

Pandor ea .iasnu.n oides an d P, pand orana 

Hoot quite easily in a send pit from fairly thick 

cuttings. Layers very easily. 

Stephanotis florib unda 

Hoots easily under a bell jar, especially if the 
cuttings are taken with a heel. 

Ur esk inne ra spectab ilis 

Green cuttings will root but take rather a long time. 

Po docarous po ly stachys_. 

HWW ‘ "» <pM*iJBIir HUM I -*£—r*^»*****-** 

Roots from cuttings placed in sand but takes two to 

three months. 

ITerium O lean der 

Roots quite easily if struck in a sand pit. 

B a.uhinia KocViie.na 

Layers have been put down but have not yet had time 

l/vWh r~ f—"> 

'to show any results. 

Conclusions 

Prom the success with the bell jars it can be taken 
that most of the plants that are rather difficult to 
propagate will root easily with a little extra heat. 

On the whole it is advisable to -leave one or two 

leaves per cutting. ’ , 

Sand pits are most useful, comparatively little fails M. P 

in them, those under cover being the most efiective as 

watering cannot be controlled in those outside and also 

there is greet damage done by insects. 

A c-ood rooting medium is a mixture of half send and 

half coconut fibre. 
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BELVTTA I'T 

A Hormone preparation for promoting root growth on 
cuttings. 

Experiments were carried out in January to ascertain 
the efficiency of the Belvitan paste and solution. The 
subjects used included those that are very difficult to 
root and others that are fairly easy. 

Belvitan Paste 

Was applied to opposite sides of the base of the stems 

(chiefly soft wood cuttings) over a distance of about - 4 " 

> 

and the cuttings placed in pots in the .usual way. Those 
so treated included - Jasminum Hex 5 Bougainvillea glabra 
magnifica, Bauhinia kochiana, Rondeletia odorata, Pandorea 
pandorana, Chonemorpha penangensis, Odontadenia speciosa, 
and Ureskinnera spectabilis. 

■ *■ 

• 1 * 

The results were disappointing as the cuttings all 

died with the exception of the Ureskinnera, these produced 
roots but did not grow as rapidly or look as healthy as the 
controls. 

Controls were set up at the same time, some of the 
following rooted - Jasminum. Rex ; Pandorea pandorana, 
Chonemorpha penangensis and Ureskinnera spectabilis. 

1 

Belvitan Solution 

The dose used for this experiment was no. 3 one 
phial to a quart of water. 

The cuttings were placed in jars in which there was 
an inch and a half of solution. One batch was left for 

■ 

,24 hours and the other for 48 hours. The cuttings 

• t 

treated were as follows - Chonemorpha penangensis, Petraea 
rugosa, Podocarpus Rumphii, Odontadenia speciosa, 
Warscwiezia coccinea, and Rondeletia odorata. 

After being in the solution for the alioted time 
the cuttings w^ere rinsed in clean water and potted up in 
the usual way. 

* r ’ 

A similar number of controls were set up at the sarnie 
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time. 

The first notieable effect was that the leaves died 

within 24 hours with the exception of Petra ©a rugosa which 

\ 

remained green for about ten days but the cuttings finally 
died. The only plant which gave positive, results was 
Chonemorpha penangensis, which had been in the solution for 
18 and 24 hours. The leaves died within 24 hours, growth 
how r ever started above soil level within S days. The 
cuttings were well rooted within three weeks* The controls 
of the latter took longer to show top growth but were 
nearly as well rooted. This was the only control that 

N 

rooted. 

Conclusion 

Little is to be gained by the use of Belvitan solution 
or paste when used as above. 

f, $ 











HIBISCUS PROPAGATION 


Budding and Gra fting. 

* 

Cuttings were taken 4* in length of Hibiscus rosa- 
sinensis to act as stocks, which when rooted were potted 
up and immediately shield budded with different large 
flowered varieties. 

A similar* number of stocks were grafted. 

The results were on the whole disappointing, many of 
the buds or grafts started into growth but subsequently 
died. This ws-s often due to the failure of the stock, 
the roots of>which had rotted shortly after being potted up. 

To insure success the stocks should be struck in a 

sand bed (where they produce a greater number of roots) 

- 

and potted up in a very open compost, great care being taken 
to insure perfect drainage. Budding or grafting should 
not be carried out until it can be seen that the stocks 
are really well established in their pots or in the open 
ground. 

All growths below the bud or graft should be removed. 

Do not remove the wood from the back of the bud as it 

causes it to dry out. 

The following Hibiscus have shown that they can 
readily be grafted - nos. 27, 44, 51, 55, and 63. 

Grafting appears to be more satisfactory than budding. 

&if 

S eed, 

All the numbered varieties of Hibiscus were tried as 
seed parents using H. schizope talus as the pollen parent. 

Most varieties produced a fruit, but not all produced ] 

seed that matured. 

The varieties that produced fertile seed were as 

follows - nos. 10, 18, 20, and 34. Other varieties that 

\ 

produced jhalf grown fruits were a's follows - hos. 3, 1/, 

52, and 70, these v/ould probably set seeds if persevered 
with for a time 


-■WV (0 iAt ■ 



















The best time for pollination is in the early morning 
when the flowers have just opened, the weather should not 
be wet. Trouble was experienced with caterpillars boring 
into the half grown fruits, this was eventually controlled 
by removing all the leaves that' could touch the fruit as 
it was coticed that the caterpillars stuck the leaf to the 
fruit and used it as a shelter. 

The seeds when ripe were dried off for a day or so 

i 

and then sown. The resulting seedling's show great 

♦ . 

variations in the shape of their leaves. The varieties 


that produced the greatest number of fertile seeds w r ere 
nos. 10 and 34. 

Hibiscus schizopetalus was pollinated by H. 63 but no 


fruits were produced, possibly the style in H. schizopetalus 


is too long for the pollen tube of 63. A more positive 
result might be obtained if the style was shortened and 
the cut surface used as the stigma.. 


G) 
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SEEDS etc. 


Many seeds of plants not usually grown here have been 
sown. Tue germination on the whole has been good , the 
following are of special interest. 

Dro s era 


D. Capensis and D. spathulata were sown in small pots 
which we re kept continually standing in water, T ’ :J hor the 
seedlings were large enough they «rere pricked out into 
a mixture of brick dust end coconut fibre or so3.1 and 

i 

i 

finely chopped sphagnuni the plants in bo th composts ai e 
growing quite well. 

Begonia 

Many species of Begonias have been sown, the germination 
of which on the whole were good. As soon as large enougn 
the plants were pricked- out, and after a few weeks transferee 
to Soathoglottis rots using a very well drained compost and. 
a ring of broken brick round the collar to prevent roe, 

m 

It was noted that seeds from two different firms 
labelled B. Hirtella have produced’ two distinctly different 

types. 

V .V, 

B, luxurians is growing slowly it was very inclined to 
to damp off in the earl stages, hut when treated as above 

started into growth. 

Strentocarnus 

Of various kinds have been sown, the germination was 
good and many of the varieties have been pricked out out are 
not yet-large enough to be transfered to small -Dots. 
Geropeffit 


. 0 . 


Several Ceropegias have been planted, only two h. re 
shown any signs of grojh viz. G. bulbosa and G. Woodix. 
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peninsula both in the cultivation as a shade M or ornamental . 

tree or in the wild state in the coastal forests. It belongs to tx* 

, , _ nr 


^ J* J. 1 i ” — 

aamarn. * *■»“» *“ *■ 2 “ P ”“ n “ ! 

_ M -Pvni •? t.ft RYlCl Wa.I 


--— . 1n tne s tenfle^r fruits, and which 

Gutta or # a gummy resin m the s.cm,^ 

— ' " * " - i __ A rtVl rt Vi Q CJ 


liUI ia wi’ * «■ e'**“*"«' - wv. 

deludes many trees of commercial or economic i«.ort*»<» such “ 
tM H.ngo.teen,the Ceylon Gamboge, and the Iron-wood. In BngH.n 
tois tne. is known ss Alexandrian Lanr.l.Jhe general Malay «*'- 

_ rn _■; +Q Snnfi- 


tnis - _ ^ 

_ t Qii + which is derived from its Dans- 

in the peninsula is PenS£al«^’ ffhl '' n 

^L^ST being; usually suffixed to show that 

krit name Punnaga , 

. _ nclllr) . 


Krll iieuuo * » *** —— 

the tree 1= an inhabitant of the littoral parts of the peninmn 
puds* is, a. far as I *»ve »••» 10 tM ”' ““ 

synonym In Malacoa. The tree has no negater fruiting sea¬ 
son. in the peninsula, hut,in India where then tree is also «il 
end cultivated,its fruits -ay he obtained in February or somewhere 
in August. It produce, round, »arbl.-like fruit, confining a 

targe percentage of oil which does not play any ««* i» 1 °“ 1 

industries a. it doe, in sons parts of India, where the oil-.he 

-i e nci^A in medicinal con- 
_ -i „ n f* *v e ~ 8 commerce-—is usea m 

Laurel or Domoa oil oi ^ * 

. . miT>Tin^ps• For a detailed account 

fections and for illuminating I V 

. nf this oil the reader may consult the Pharma- 
about the nature of this on 

cogr.phia Indica Vol. 1(1889) 173, ‘F B F»ook, Warden and Hoppor, 
„d Lewkowitsch's Chemical Technology .andAflysf^-CilS. 

ir i ir(i chkA ^69. The cake left after the ex- 
Fats and Waxes, Vol. 11(1^ 4; j ✓ 

' 1 __ oY»nin 


M Cl T r _ >-l fill |tf li A I . ■ —— ” > 

— ; ... vepY rich nitrogenous manure for crops, 

pression of the oil is a ver^ 

However both the oil and the cake are unfit for 


'they contain a very, pois^ous element. 

I.t however it i^ncmmmon to find in their fruiting sea¬ 
son, here, the ground below these trees littered with numerous 
partly eaten fruits. A closer inspection about shows tfiAM* the 

_ A — 1 . J 1 (!> It ^ 


author of the damage to he 


n m 3 i r*r»<a "1 . 


































-"-ich carries on its activities up on the tree. This squirrel 

plucks the fruit with its fore-legs, nibbles off an opening through 

£<X6 

its various layers and eats the tender embryo, and probably also^the 
sweetish, astringent liquid within the central(nucellar) gravity of 
the fruit.All the bits it nibbles off in order to get at the embryo 
it throws away, and it discards the fruit also immediately after the 
removal of the embryo. Apparently it does not relish any other por¬ 
tion of the fruit. I have observed a squirrel which had not satisfied 
its appetite, though it had eaten embryos of more than thirty fruits 
in rapid succession. 

The fruits attacked are about 2 cm. in diameter with a nucellar 

0t- / &T /■ $~C*> sk , Gtsyuth C 

cnvity^j^ 0.2 to O.lf cm. long^gSmalier fruits have none or veyy 
little in the shape of embryo, narger*ones have a harder shell wifch 
plenty of yellowish, sticky resin in the tissues outside the embryo, 
so that the squirrel probably finds not only very difficult to 
bite at the shell but also very dangerous since the poisonous prin¬ 
ciple is found both in the oil and the resin. The fruits attacked 
#jay pertpe also^hav^the poisonous prinsiple in the tissues enveloping 
the embryo, but since there is no gummy resin to stick to its mouth 
and since all the parts gnawed: are thrown away, the squirrel does 
not suffer any harm. It is noteworthy that the squirrel is very exp** 
pert in judging the right kind or size of the fruits it can deal 

with without any harm, for inspite of my numerous observations made 

two 

during •jUpWfruiting seasons of each of the two trees in the Botanic 
garden, Singapore, I have not seen a single instance where the t upai 
had to discard a fruit because of its KMSLgxMiBsc&XM failure to 
judge the size or the development of the fruit correctly. 

The squirrel that derives so much benefit from the Fenaga laut 
trees in the Botanic Garden, Singapore, is Sciurus notatus singapo - 
rensis ,Robinson . 

It may be mentioned that the fleshy rind outside the hard 
shell of the fruit is harmless, at least this is so when the fruits 
are mature. This property of the rind is taken advantage of by a 


















large bat commonly known as flying-fox which visits the trees in 
the dusk in large numbers. In eating the rind, the bat seldom da 
does any damage to the germinative power of the seed, on the con 
trary the seed without the rind seems in some cases to germinate 
better than the one with the rind.Often the bat carries the 
fruits at a considerable distance from the tree before it eats 
the rind and discards the remaining teat*, of the fruits. In 
view of this the bat may be said to do some beneficial service 
to the tree in return to what it gets as a food; for, unlike its 
confrere the s 4 uirrel which tends to restrict the tree’s progeny 
as much as it can by eating the germs in the seeds, the bat exert 

an influence which facilitates the distribution of the tree 

s £ increases the chance of 


to a larger area, and in some case 
germination* 

















































